Background A low response rate is believed to decrease the validity of survey studies. Factors associated with nonresponse to surveys are poorly characterized in orthopaedic research. Questions/purposes This study addressed whether (1) psychologic factors; (2) demographics; (3) illness-related factors; and (4) pain are predictors of a lower likelihood of a patient returning a mailed survey. Methods One hundred four adult, new or return patients completed questionnaires including the Pain Catastrophizing Scale, Patient Health Questionnaire-9 depression scale, Short Health Anxiety Index, demographics, and a pain scale (0-10) during a routine visit to a hand and upper extremity surgeon. Of these patients, 38% had undergone surgery and the remainder was seen for various other conditions. Six months after their visit, patients were mailed the DASH questionnaire and a scale to rate their satisfaction with the visit (0-10). Bivariate analysis and logistic regression were used to determine risk factors for being a nonresponder to the followup of this study. The cohort consisted of 57 women and 47 men with a mean age of 51 years with various diagnoses. Thirty-five patients (34%) returned the questionnaire. Responders were satisfied with their visit (mean satisfaction, 8.7) and had a DASH score of 9.6.
Results Compared with patients who returned the questionnaires, nonresponders had higher pain catastrophizing scores, were younger, more frequently male, and had more pain at enrollment. In logistic regression, male sex (odds ratio [OR], 2.6), pain (OR, 1.3), and younger age (OR, 1.03) were associated with not returning the questionnaire. Conclusions Survey studies should be interpreted in light of the fact that patients who do not return questionnaires in a hand surgery practice differ from patients who do return them. Hand surgery studies that rely on questionnaire evaluation remote from study enrollment should include tactics to improve the response of younger, male patients with more pain. Level of Evidence Level II, prognostic study. See Guidelines for Authors for a complete description of levels of evidence.
Introduction
One weakness of research that relies on mailed surveys for followup is a low response rate [26] . Response rates after mailings in medical research average approximately 60% [1] . In our setting (academic hand and upper extremity surgery service in an urban center in the northeastern United States), approximately 1 .
3 of the patients return surveys [12, 19, 20] . This may limit the external validity of the survey findings [4, 30] . However, if the response rate is low, it does not imply that the data are not accurate; prior studies showed that a response rate of 20% in some settings may yield accurate and reliable data [6, 14, 32] .
Previous studies suggest that nonresponders to mailed surveys might be different than responders with respect to age, smoking habit, working status, marital status, and sex [7, 8, 13, 21] .
This study addressed whether (1) psychologic factors; (2) demographics; (3) illness-related factors; and (4) pain are predictors of a lower likelihood of a patient returning a mailed survey.
Patients and Methods
One hundred eight consecutive new or return patients were enrolled in this study, which was approved by our institutional review board. Two patients withdrew, leaving a cohort of 106 patients. Patients were enrolled between April and June 2011. At enrollment, patients completed demographics and the Pain Catastrophizing Scale (PCS), the Patient Health Questionnaire-9 depression scale (PHQ-9), the Short Health Anxiety Index (SHAI) [16, 24, 28] , and pain questionnaires. They also completed an ordinal health scale in which a number between 0 and 10 was chosen to represent their overall health. Six months after their clinic visit, we sent all patients the DASH questionnaire [11] and a scale to evaluate their satisfaction with their visit (0-10). A prestamped return envelope also was included. The addresses of two patients were incorrect, therefore the final cohort consisted of 104 patients.
The cohort consisted of 57 women (55%) and 47 men (45%) with a mean age of 51 ± 17 years at enrollment (range, 18-91 years). The mean duration of pain was 18 ± 40 months (range, 0-240 months), and the health scale was 8.4 ± 1.4 (range, 4-10). Diagnoses consisted of fractures, carpal tunnel syndrome, osteoarthritis, trigger finger, nonspecific arm pain, and other diagnoses ( Table 1) . Of the overall cohort, 38% (39 of 104) were visiting for followup of an earlier surgical procedure, at a mean of 11 months (range, 0.25-96 months) after that procedure.
The PHQ-9 was used to assess depressive symptoms [16] . This questionnaire contains nine questions, answered on a four-point Likert scale; answers range from 0 ''not at all'' to 3 ''nearly everyday'' and scores from 0 to 27 are possible [16] . A higher score indicates more symptoms of depression [16] . There were four patients with a total of five missing questions; therefore, we imputed the mean of the patients' other questions for these missing questions. The 13-item PCS was used to measure misinterpretation of nociception (catastrophic thinking) [28] . A higher score indicates a more amplified negative orientation toward pain [28] . There was one missing question for one patient; therefore, we imputed the mean of the patient's answers of the other questions for this missing question.
The SHAI was used to assess health anxiety [24] . This questionnaire has 18 items with scores ranging from 0 to 3, indicating that a higher total score equaled more health anxiety [24] . The complete SHAI was missing for one patient and we imputed the group mean for this value. There were three patients with a total of six missing questions. We imputed the mean of the patients' other questions for these missing values.
Arm-specific disability at the 6-month mail followup was measured with the DASH [11] . The DASH questionnaire contains 30 questions answered using five-point Likert scales with scores scaled from 0 to 100 points [11] . A higher score indicates greater arm-specific disability. All patients responding to our mailing completed a DASH questionnaire; however, in five patients, this questionnaire was invalid as a result of more than three missing questions [11] . We did not analyze hand dominance. Satisfaction with the visit at our hand clinic was measured with an 11-point ordinal scale. One patient did not complete this evaluation of satisfaction. We did not send reminders to the patients.
Pain was scored on an 11-point ordinal scale from 0 to 10 in which 0 was no pain and 10 was the worst pain ever experienced. The pain scales for two patients were missing; and we imputed the group mean for these missing values.
An a priori power analysis showed that to detect a medium effect size (0.6) with 80% power to detect a difference in symptoms of depression between those that returned and did not return the questionnaire with a two- tailed independent samples t-test with alpha 0.05 would require 90 patients. Differences in continuous outcomes (pain in months, age, education, health scale, PHQ-9, PCS, SHAI-18, and pain score) between the responders and nonresponders were assessed with independent samples t-tests.
We assessed differences between categorical variables (diagnosis, type of visit, prior surgery, other pain, sex, marital status, smoking status, and working status) with chi-square tests (and Fisher's exact test when indicated).
All factors with a p less than 0.08 were inserted in a backward stepwise (likelihood) binary logistic regression analysis to find factors associated with returning the mailing. The cut-off value was decided a priori per our routine, which is based on recommendations from our statistician.
Results
Among the 104 patients, 35 patients (34%) returned the mailed survey (responders), and 69 patients (66%) did not return the survey (nonresponders). The satisfaction with the visit a mean of 7.4 months before was 8.7 of 10. The mean DASH was 9.6 (range, 0-63) in the 29 patients with a valid DASH ( Table 2) .
Patients with higher levels of catastrophic thinking (PCS score of 5.6 ± 7.2 for nonresponders versus 3.2 ± 4.9 points for responders; p \ 0.048), men, younger patients, and patients with greater pain intensity (3.7 versus 2.7; p = 0.021) were less likely to return surveys. There were no differences in health anxiety and depression (Table 3) . PCS, sex, age, and pain were entered into a logistic regression of factors associated with not returning the survey. The best model included male sex (b = 0.97, p = 0.044; odds ratio [OR], 2.6; CI, 1.03-6.7), younger age (b = 0.32, p = 0.031; OR, 1.03; CI, 1.006-1.060) and greater pain (b = 0.26, p = 0.013; OR, 1.3; CI, 1.06-1.6) (model fit, Hosmer and Lemeshow test: chi-square = 9.6, p = 0.29, Nagelkerke R 2 = 0.21) (Table 4 ). Other factors, including psychologic factors (depression, health anxiety, catastrophic thinking), demographic factors (work status, education, self-rated health, marital status, smoking), and illness characteristics (diagnosis, time of symptoms, earlier surgery, type of visit) were not associated with a lower likelihood of survey response.
Discussion
One weakness of studies that use mailed surveys is the frequently low response rate. [1, 15, 17, 21, [25] [26] [27] . Previous studies suggest that nonresponders to mailed surveys might differ in important ways from responders [7, 8, 13, 21] . Our study addressed whether (1) psychologic factors; (2) demographic; (3) illness; and (4) pain are predictors of not returning a mailed survey in patients visiting an orthopaedic hand surgery practice. Thirty-four percent of the patients responded to our survey. We found that male sex (OR, 2.6), younger age (OR, 1.03), and greater pain intensity (OR, 1.3) were associated with no response to a postal survey in this specific study setting.
This study should be viewed in the light of several shortcomings. The cohort was relatively small although sufficiently powered. We had no information regarding why the patients did not return the questionnaire, but that was not the aim of our study. We enrolled patients with various diagnoses, which makes the data more applicable to hand surgery patients in general and allows us to study differences by diagnosis, but might be underpowered for statistical tests of diagnosis and is less well suited to studying the response rate for a population of patients with the same diagnosis. A study with one or a few discrete diagnoses might have different findings, but we think that is unlikely given that diagnosis was not a significant predictor of mailing the survey, although we might not have had adequate power for evaluating diagnosis. The DASH questionnaire was collected only once because we were not studying disability-it was used as a representative questionnaire that we would be likely to ask patients to return by mail. The results of this study might not match those using different questionnaires, shorter followup times, or a different topic.
This study was a prospective cohort study with a relatively short interval between the visit and the mailed survey, which might be expected to have a higher response rate compared with unexpected surveys received by patients years after treatment. However, the percentage loss to followup in our study was higher in comparison to numerous other studies in orthopaedic patients using mailed surveys (range, 56%-73% response rate) [3-5, 26, 29, 33] .
Most likely the nature of the previous treatment and the specific regional culture are important. For instance, someone who has had complex treatment and has a strong emotional attachment to the care team is probably more likely to respond to the survey than a patient who only met the doctor once and did not have surgery. Satisfaction also might be important [22] . For instance, in a cohort of patients who had a knee arthroplasty, the patients who responded earliest to a mailed survey, containing 10 questions on satisfaction and clinical outcomes, had the highest satisfaction ratings [15] . When the nonresponders were contacted, they were significantly less satisfied compared with the responders [15] . The responding patients in our study were relatively satisfied (8.7 of 10) with their visit so it is possible that the less satisfied patients did not respond to the survey. This is an important unresolved question that requires a different study design to address. Related to this, many survey studies in orthopaedic surgery evaluate the effects of major surgical interventions [2, 5, 10, 15, 17, 23, 26, 27, 33] ; ours evaluated a mixed cohort of patients, many of whom had minor interventions or no intervention apart from the office visit. It is difficult to estimate what influence this difference might introduce on our results. The response rate of 34% in this prospective cohort was consistent with those of previous retrospective studies [19, 20] . The factors associated with not returning the survey were younger age, male sex, and more pain. Our finding that older patients are more likely to return the survey is in line with previous studies [7, 21, 26] . Smoking, marital status, and working status were not associated with returning surveys in our study, in contrast to earlier studies that did find differences in these demographic factors [8, 13, 21] . Hardie et al. [9] reported that men were more likely to return postal surveys in a population older than 70 years in contrast to our finding that men were more likely to be nonresponders. There were differences between our study and the study of Hardie et al. [9] which could explain the contrasting outcomes; they evaluated symptoms of respiratory health in a cohort of patients older than 70 years, in a European country and sent the patients a reminder after initial nonresponse.
Solberg et al. sent their patients a survey containing the European Quality Of Life-5 Dimensions (EQ-5D), a question regarding perceived benefit of the operation, and VAS for leg pain, back pain, and state of health after spine surgery [26] . The patients who did not respond were considered to be nonresponders and they received a phone call to find out why they did not return the survey [26] . Reasons for not returning the questionnaire were: they forgot to return the questionnaire or forgot they received a mailing, they were sick of questionnaires, they were ill, or they had family or work problems [26] . However, the outcomes of responders and nonresponders were not significantly different in that study [26] . The outcomes of a study that relies on mailed surveys might be underestimated or overestimated as a result of nonresponders [15, 18, 31] .
We found that patients who did not respond to a single followup mailing were more often male, younger, and had more initial pain. Survey studies should be interpreted in light of the fact that patients who do not return questionnaires in a hand surgery practice differ from patients who do return them. Hand surgery studies that rely on questionnaire evaluation remote from study enrollment should include tactics to improve the response of younger, male patients with more pain. 
